quite common and are frequently attributed to failure to manage the effects of the new technology on other organizational elements (Dulebohn, 2003; Scott & Vessey, 2002) , as well as to employees' resistance and failure to effectively use the new technology (Marler & Dulebohn, 2005) .
The purpose of this study is to examine the role training plays in facilitating employee technology acceptance in mandated organization-wide information technology implementations. Training is important not only to facilitate learning how to use a new technology but also to manage employee perceptions and attitudes about the new technology. As Klein, Hall, and Laliberte (1990) argued, an effective organization-wide training intervention should achieve at least two important objectives. First, it should facilitate learning how to use the system. Employees, as end users, must know how to use a new software system to accomplish the same job they performed using the older "legacy" software system. Second, and as important, training should positively shape employees' attitudes about the new technology. The latter outcome is important to reduce employees' resistance to change and to increase implementation effectiveness (Agarwal, 2004; Klein, Conn, & Sorra, 2001; Klein et al., 1990) .
Despite the intuitive and fundamental importance of these training outcomes, within the training literature, there has been relatively limited attention paid to examining outcomes of training apart from self-efficacy, learned skills, or knowledge (Colquitt, LePine, & Noe, 2000; Salas & Cannon-Bowers, 2001 ). Studies on technology training effectiveness have focused primarily on comparing training delivery methods such as behavioral modeling to tutorials (Gist, Schwoerer, & Rosen, 1989) ; introducing a playfulness component into the classroom (Webster & Martocchio, 1993) ; and in the same vein, game-based training approaches (Venkatesh, 1999) . Other studies have focused on computer self-efficacy as an individual difference that can affect learning outcomes (Gist et al., 1989) .
In contrast, the main focus of technology acceptance research from the information sciences literature has been on the development of parsimonious models that explain variance in intention to use new information technology (Agarwal, 2004; Mathieson, Peacock, & Chin, 2001; Venkatesh, Morris, Davis, & Davis, 2003) . Key variables in various technology acceptance models include perceptions, attitudes toward use, and intention to use a new technology. Within the technology acceptance literature, training has not been widely studied because training is less proximal and posited to be fully mediated by perceptions and attitudes toward features of the technology itself (Davis, 1989; Venkatesh et al., 2003) . In one of the few studies involving training, Agarwal and Prasad (1999) examined a sample of voluntary adopters and nonadopters of a new PC operating system. They found that the relationship between whether employees participated in training and their intentions to use the operating software was fully mediated by perceptions and attitudes toward the software.
This study extends the research on training and technology acceptance on several fronts. First, we examine the relationships between training and technology acceptance in the context of a mandated organization-wide software implementation. Prior research has focused only on simple voluntary software adoption decisions. Second, we expand the basic technology acceptance model to include additional perceptions, consistent with direction of recent research in technology acceptance (cf. Marler & Dulebohn, 2005; Venkatesh et al., 2003) . Third, we expand the examination of technology training beyond looking at training participation. In this study, we examine both the extent and quality of technology training and their relationship to intentions to use new technology. Finally, we examine these relationships using longitudinal data collected in a field setting before and after training rather than crosssectional data collected postimplementation or in longitudinal technology acceptance studies where data are collected only after initial training.
Drawing on the technology acceptance model literature, which assumes adoption is voluntary (see Marler & Dulebohn, 2005 , for a review), we propose a model in which training facilitates technology acceptance in a mandated context. We use the technology acceptance model as our theoretical foundation because although technology adoption is mandated, the decision to use the software after formal training but before mandatory use is voluntary. In an organization-wide migration to a new information technology, organizations depend on fast, efficient training transfer; therefore, facilitating attitudes and behaviors that will support training transfer is crucial. If employees practice using the new enterprise-wide software on the job between the time employees participate in formal training and when the software is implemented, often a delay of 1 to 2 months, then training decay is reduced (Arthur, Bennett, Stanush, & McNelly, 1998) , learning retention is facilitated (Noe, 2005) , and better training transfer upon implementation will occur. Consequently, a key outcome of an organization's investment in training is having employees use the new software before implementation and mandated use.
In our model, shown in Figure 1 , and consistent with an extended technology acceptance model framework, we propose that the relationships between extent of training and training reactions, and intentions to use new software are mediated by perceptions about the technology's ease of use, usefulness, and employee resources. We develop our model and the related hypotheses by reviewing the literature on technology acceptance models. We then test the model using longitudinal data collected in a large organization in the process of implementing a major enterprise-wide resource planning software system. We conclude with our results and discussion of implications for theory and practice.
Theory and Hypotheses

Technology Acceptance Models
Researchers from different perspectives such as information systems, psychology, and sociology have studied how and why individuals adopt new information technologies. Among the substantial empirical research testing various models, the technology acceptance model (Davis, Bagozzi, & Warshaw, 1989) has received the most attention and empirical support (Venkatesh et al., 2003) . Drawn from the theory of reasoned action (Fishbein & Ajzen, 1975) and applied specifically to information technology acceptance, the basic technology acceptance model posits that perceptions about information technology predict intention to use information technology, and those intentions predict actual use .
There are two fundamental propositions of the technology acceptance model. First, intention to use technology can be predicted by a few key beliefs about a new information technology. Second, the effects of all external variables on intentions to use technology are fully mediated by these key beliefs. Many empirical studies support these predictions. For example, ease of use has been shown to fully mediate the effects of general computer selfefficacy (Venkatesh, 2000; Venkatesh & Davis, 1996) , computer anxiety (Venkatesh, 2000) , objective usability of the technology (Venkatesh, 2000; Venkatesh & Davis, 1996) , level of education (Agarwal & Prasad, 1999) , job role (Agarwal & Prasad, 1999) , prior similar experiences (Agarwal & Prasad, 1999) , game-based training (Venkatesh, Speier, & Morris, 2002) , and age (Morris & Venkatesh, 2000) on intentions to voluntarily use new software.
Technology acceptance models are unlike the theory of reasoned action in that rather than including an expectancy formulation of beliefs, technology acceptance models posit that only a few beliefs predict intention to use a new technology (Agarwal, 2004) . Original formulations of technology acceptance models include only two beliefs. These two beliefs are perceptions of the technology's ease of use and perceptions of the technology's usefulness. Ease of use is defined as the degree to which employees expect the use of the new technology to be free of effort. Usefulness refers to the employee's belief that using the new technology will increase his or her job performance within an organizational context .
After reviewing extensive empirical evidence, researchers have recently begun proposing extensions to the basic technology acceptance model (Marler & Dulebohn, 2005; Venkatesh et al., 2003) . In this vein, Mathieson et al. (2001) proposed adding another belief construct to the basic technology acceptance model. In addition to ease of use and usefulness, they added perceived resources. Mathieson and colleagues defined perceived resources as the extent to which an individual believes that he or she has the personal and organizational resources needed to use an information system. This extended technology acceptance model asserts that in addition to ease of use and usefulness, perceived resources is another key belief that, as with the other two, would mediate relationships between external variables and intentions to use a new technology (Mathieson et al., 2001 ). 
Figure 1 Technology Training Model
This construct, perceived resources, is related to similar theoretical constructs in other technology acceptance theories such as perceived behavioral control in the theory of planned behavior (Ajzen, 1991) , trialability in the perceived characteristics of innovating model (Moore & Benbasat, 1991; Plouffe, Hulland, & Vandenbosch, 2001) , and facilitating conditions from the unified theory of acceptance and use of technology (Venaktesh et al., 2003) . Each of these related constructs has been shown, both theoretically and empirically, to be related to technology acceptance (Marler & Dulebohn, 2005) . Mathieson et al. (2001) argued this additional construct was an important addition to the technology acceptance model because the construct, perceived resources, focused on perceptions of the environment in which technology was implemented and not simply features of the technology itself. They proposed that perceived resources would have a direct positive relationship with intention to use new technology because it relates to perceptions of potential barriers to use and perceptions of organizational support. Perceptions of barriers to use would impede intention to take action, and perceptions of facilitating conditions would motivate intentions to try a new technology.
Although the technology acceptance model is valued for its parsimony and empirical robustness, a weakness is the lack of guidance for managers on interventions that would be most effective in managing technology acceptance. Although the model posits that key beliefs mediate the relationship between all external variables, such as training, and intentions to use information technology, there is conflicting evidence about to which belief, or beliefs, training may be related.
Technology Implementation Training
The implementation process of mandated enterprise-wide resource planning (ERP) software is complex and highly integrated across organizational functions and jobs (Davenport, 2000) . Furthermore, supervision is limited because in an organization-wide change in technology, even supervisors must be trained. Finally, to ensure everyone is trained, there is often a delay of 1 to 2 months between the time formal system-specific training is provided and when the new software ultimately replaces the older software. Despite the complexities, however, once the software is installed and turned on, immediate training transfer is expected, and indeed essential, to realizing a successful migration from one software system to another. Consequently, effective training is a key part of the implementation process, especially in the context of mandated ERP implementations. Employees need to have an opportunity and an intention to use the new software both in and after their formal training but before they absolutely have to use it in their work. Such intentions are important to facilitate learning generalization, maintenance, and transfer (Baldwin & Ford, 1988) .
In ERP technology implementations, the nature of the tasks to be performed using the new technology can vary substantially across jobs within the organization. To accommodate the breadth and complexity of skills needed for ERP software, trainers need to design training sessions that break down the breadth of software functionality into relevant and learnable components. Extensive training, therefore, involves providing multiple training modules that demonstrate different functionalities of the software. In these sessions, the content varies, but Marler et al. / Technology Training 725 each session provides opportunities to practice using the software, to perform different tasks, and thus incrementally support the process of encoding learning into short-term memory (Noe, 2005) .
Because there is a delay between formal training and actual deployment of the software, to further solidify the learning process, trainers must also encourage commitment to practice the new skills after formal training but before mandated use to solidify learning retention. Intentions to practice after training facilitate other aspects of the learning process that include long-term memory storage, retrieval, and generalization (Gagne, 1995) . The latter stages of learning improve learning retention and subsequent training transfer (Noe, 2005; Yelon & Ford, 1999) . Thus, technology training interventions require extensive training with opportunities to practice skills both in formal training and outside of training to continue the learning process introduced in formal training.
A key objective of enterprise-wide technology software training programs, therefore, should be to encourage the learning process to continue outside of the classroom. Employees should begin the skill-learning process within the training sessions and know enough to continue to refine and generalize their skills outside of the formal training environment. As employees learn more tasks in each training session, we expect to see a relationship between extensive training and intention to solidify learning outside of the formal training sessions. Therefore, we expect to see a relationship between extent of training and behavioral intention to use the software after training and before implementation. Although organization-wide technology training is implemented for purposes of achieving skill-based learning, training especially in mandated information technology implementations is also expected to have cognitive and affective outcomes (Kraiger, Ford, & Salas, 1993) . Thus, quality of the training content and delivery is another important training outcome that has implications for outcomes such as motivation to learn. In addition to encouraging skill-based learning outcomes, research shows that positive reactions to training are related to a trainee's motivation to learn the training material (Colquitt et al., 2000; Kirkpatrick, 1967) . Thus, we expect that if an employee's reactions to the training are positive, this will be related to a trainee's motivation to learn and therefore will also be related to an intention to use new software after formal training. We therefore posit the following:
Hypothesis 1b: Training reactions will be positively related to intention to use information technology.
Ease of Use and Usefulness as Mediators of Training and Intentions
The basic relationship between ease of use and perceived usefulness and intentions to use information technology has been extensively tested and supported (for reviews, see Marler & Dulebohn, 2005; Venkatesh et al., 2003) . Furthermore, empirical evidence regarding the relationship between training as an external variable and intentions to use information technology as fully mediated by individual beliefs about the technology has been well supported. Although there is conflicting evidence in the technology acceptance research regarding which belief construct mediates the relationship between training and intentions, the theoretical prediction of mediation has been consistently supported.
Technology training is often the first time most employees have direct hands-on experience with new software and therefore provides employees with information to assess usability. In a series of three experiments, Venkatesh and Davis (1996) reported that direct experience with a new software moderated the relationship between the software's objective usability characteristics (e.g., keystrokes to perform tasks, user interface, etc.) and an individual's perceived ease of use such that only after directly using the system did the software's usability characteristics significantly predict an individual's ease of use perceptions. Thus, the study suggested that when training represents a first experience with new technology, this experience affects an individual's assessment of how easy the technology is to use, and therefore training's relationship with intention to use technology is mediated by perceived ease of use.
Venkatesh and colleagues also conducted several studies examining the relationship between training delivery and ease of use (Venkatesh, 1999 (Venkatesh, , 2000 Venkatesh & Davis, 1996; Venkatesh et al., 2002) . Venkatesh and Davis (1996) established that direct experience with a new system affected perceived ease of use through changing individuals' perceptions of their specific computer self-efficacy. In another study, Venkatesh (1999) found that an enjoyable training environment increased intrinsic motivation to learn, which resulted in higher perceptions of ease of use of the target new software and higher intention to use the new software outside of the training when compared to a traditional lecture and demonstration delivery. Venkatesh and Speier (1999) found that individual differences such as mood influenced how training affected individuals' perceptions of ease of use. In the training evaluation literature, positive reactions to training have been shown to be related to motivation to learn (Colquitt et al., 2000) . Thus, an employee's positive reactions to the training are an indication of the trainee's motivation to learn. In all these studies, the basic technology acceptance model with only two beliefs, ease of use and usefulness as mediators, was used. The empirical evidence supported the full mediating role for ease of use. Ease of use fully mediated the relationship between training and intentions to voluntarily use new software. Consequently, consistent with Venkatesh and colleagues' research on training, and on enjoyable training and its relationship to ease of use, and as shown in Figure 1 , we hypothesize the following:
The relationship between extent of training and intention to use new software will be mediated by perceived ease of use. Hypothesis 2b: The relationship between training reactions and intention to use new software will be mediated by perceived ease of use. Marler et al. / Technology Training 727 In contrast to the empirical evidence in support of ease of use as the key mediator between training and use intentions, Agarwal and Prasad (1999) found that participation in systemspecific training, measured as a dichotomous variable in a cross-sectional sample of adopters and nonadopters, predicted higher perceptions of usefulness and not ease of use. They argued that training resulted in participants' learning of a new technology's value. Klein and colleagues (1990) found in their study of a computer-assisted design (CAD) software implementation that a key incentive associated with whether employees successfully and effectively used the new CAD system was whether they believed the software made their work easier, faster, and produced better output. Klein and colleagues found in their interviews that perceived usefulness was an important factor, and training interventions that managed these perceptions represented an important dimension of training effectiveness. Training conveys information about the new software, and trainees experience for the first time how this new software compares to the software they currently use on their jobs. A positive reaction to technology training is likely to be positively related to perceptions about the usefulness of the new software and its effects on job performance. Thus, as depicted in Figure 1 and consistent with the relationships indicated by the technology acceptance model and with Agarwal and Prasad (1999) and Klein et al. (1990) , we propose the following:
The relationship between extent of training and intention to use new software will be mediated by perceived usefulness. Hypothesis 3b: The relationship between training reactions and intention to use new software will be mediated by perceived usefulness.
Employee Resources and Intention to Use
Klein and colleagues found that in addition to training employees how to use a new technology, other practices such as the provision of technical assistance to technology users on an as needed basis and the provision of time for users to experiment with the new technology were important dimensions of policies and practices that predicted implementation effectiveness (Klein et al., 2001) . Training introduced users to the organization's technology support infrastructure, showed how employees might practice with the new system prior to implementation, and provided information about the timing of the implementation. Through formal system-specific training programs, implementation teams provide potential users critical information about available support resources, project implementation timing, and opportunities to gain a sense of mastery over the new software. In this way, training programs not only increased an individual's knowledge of how to use the system procedurally; training could also increase users' awareness of resources that existed to facilitate their adoption of the new system. This could include helpful user-friendly documentation, access to help desks, facilities where a trainee might go to practice on the new system, and time left to practice before implementation.
Training therefore can be a mechanism for raising an employee's awareness of the resources available to support experimentation and practice. Indeed, in complex transfer-oftraining contexts, Yelon and Ford (1999) argued that trainers need to encourage commitment 728 Journal of Management / October 2006 to practice the new skills as well as to experiment and practice in order to facilitate transfer after formal training. Furthermore, if training transfer is to occur, training transfer research has demonstrated that the work environment after training must reinforce or support what was learned in the training session (Baldwin & Ford, 1988; Tesluk, Farr, Mathieu, & Vance, 1995; Tracey, Tannenbaum, & Kavanagh, 1995; Tracey & Tews, 2005) .
Thus, we argue that trainees will be more likely to intend to use what they have learned in a formal training environment if they learn about available organizational resources such as access to both the necessary hardware and software to actually practice on it, time to practice, user documentation, and external support to help if they run into trouble. Consequently, we expect that perceived employee resources will be a mediator of the relationship between training and intention to use the software demonstrated in formal training. Thus, consistent with recent extensions to the basic technology acceptance model (Mathieson et al., 2001; Venkatesh et al., 2003) , we propose the following:
The relationship between extent of training and intention to use will be mediated by perceived employee resources.
Perceptions of employee resources are also likely to be positively related to training reactions because the training sessions themselves, if viewed positively, are indicative of the quality of employee resources and support.
Hypothesis 4b:
The relationship between training reactions and intention to use will be mediated by perceived employee resources.
Method
Setting and Sample
The setting for the research was a large nonprofit organization in the Northeast. The organization was in the process of implementing Web-based ERP modules to replace an older administrative database system, which administrative staff had relied on for more than 20 years. ERP software permits organizations to integrate their business information (such as customer information, financial and accounting information, human resource information, and supply chain information), to streamline business processes, and to grant real-time data accessibility around the clock (Davenport, 2000) . Approximately 500 employees, three quarters of which were administrative staff and the remaining quarter consisted of supervisors and managers, would have to use this new ERP software module to perform their work. The employees were primarily White (84%), female (75%), married (61%), with an average age of 43 years. The average tenure in their current position was 8.4 years, and 56% had bachelor's or graduate degrees.
To ensure successful implementation, the organization developed specific ERP training programs for all administrative users. Attendance was mandatory for the first introductory training session, and the majority of invitees attended. Subsequent training sessions occurred Marler et al. / Technology Training 729 throughout a month-long period and were tailored to more specific tasks and functions relevant to the work administrative users performed. After the mandatory first training session, employees could enroll for additional training sessions that were offered more than once throughout the month. Trainees attended an average of three sessions including the introductory session.
Training took place in a training center equipped with networked computers and multiplemedia teaching technologies. Class sizes ranged from 10 to 23 attendees with one of the two instructors. As members of the applications development department within the organization, the training instructors had extensive experience in delivering computer-based training and were actively involved in the organization-wide ERP system implementation.
According to the trainers, the primary objectives of the various training classes offered prior to implementation were the following: (a) to introduce some basic technical and organizational aspects of the new system, (b) to guide the users to teach themselves how to use the system in performing their particular jobs, and (c) to facilitate employees' intention to use a simulated system prior to implementation. During each training session, a training instructor explained the logic behind the new database system and important features of the new ERP system in comparison with the old one. In addition, the instructor demonstrated a particular functionality, such as looking up name and address information on a particular client. Demonstrations were followed by hands-on use of a practice-populated database that simulated the organization's actual database.
All trainees were given a special address and personal identification number to access demonstration software and customized user manuals, access to the instructors if they had additional questions, and were encouraged to practice with the system after the formal training sessions ended. Web access to the demonstration software was made available after the month-long training sessions were completed.
Implementation of the ERP technology occurred about 6 weeks later. Once the system was implemented, all administrative employees no longer had access to the old system and had to perform their jobs using the new software system.
Procedure
We collected data from training participants at two points in time (before training and right after training was completed) and at different locations (training locations and individuals' workplace) to limit the potential of mono-method biases (Podsakoff, MacKensie, Lee, & Podsakoff, 2003) . Pretraining surveys were administered before training began to all participants who attended the first introductory ERP training sessions administered beginning 10 weeks before the implementation period. Of the 219 training participants who attended these sessions during this time period, 203 surveys were returned for a 93% response rate. A week before the end of two month-long training periods, posttraining surveys were mailed out to all participants who attended the introductory session using a mailing list provided by the training instructors. We received 120 posttraining surveys, yielding a response rate of 55%. We matched the two waves of surveys with a unique respondent-created code used to provide them complete confidentiality. A total of 94 usable matched pre-and posttraining surveys 730 Journal of Management / October 2006 were obtained for this study. To ensure nonresponse bias was not of concern, we compared the matched sample with the full pretraining sample. The matched sample was not significantly different from the full pretraining sample with respect to demographics and key study variables.
Survey items were drawn from previously developed scales that had been validated in a wide range of technology acceptance studies. Additional survey items were developed in collaboration with the organization's implementation project team, human resource department, and various potential employees. Both pre-and postsurveys were pilot-tested with several administrative staff to clarify ambiguity and estimate time required to complete the surveys. The measurement items used in the present study appear in the appendix. We used a 7-point Likert-type scale anchored by strongly disagree at one end and strongly agree at the other end as the item response scale.
Pretraining survey. Measures of ease of use, usefulness, and perceived employee resources were collected in the pretraining surveys and used in the analysis to reflect changes in these measures over the training period and to control for mono-method bias. These pretraining measures are included in all our analyses as control variables.
Posttraining survey. The posttraining survey also contained measures of ease of use, usefulness, and perceived employee resources. In addition, the posttraining survey included measures of training reactions, number of specific training sessions attended as measure of the extent of technology training, and intention to use. All these variables are depicted in the model presented in Figure 1 .
Measures
Intention to use. Consistent with the behavioral intention construct in the technology acceptance model and the context of this present study, intention to voluntarily use the new system prior to mandated use was measured using a two-item scale reflecting an individual's intention to use the system after training. These items appear in the appendix and were based on Davis et al.'s (1989) intention to use a new technology. The reliability coefficient for this scale is .70.
Ease of use. This is defined as the extent to which an individual believes using a particular system will be free of effort (Davis, 1989) . We used a three-item scale validated in several studies (e.g., Agarwal & Prasad, 1999; Venkatesh, 2000) . The perceived ease of use pretraining scale yielded a reliability coefficient of .89. The same scale measured posttraining had a reliability coefficient of .94.
Usefulness. This is defined as the extent to which an individual believes using a particular system will enhance his or her job performance (Davis, 1989) . The perceived usefulness measure was initially developed by Davis et al. (1989) and has been validated across various technology settings and broad user populations as a direct predictor of attitude toward Marler et al. / Technology Training 731 technology (Mathieson et al., 2001; Taylor & Todd, 1995) . The posttraining reliability coefficient of the five-item Likert-type scale adopted in the current study was .96. The reliability of the measure for the pretraining data was .95.
Employee resources. These measures were taken from Mathieson et al. (2001) and reworded to reflect the user's perceived level of control over general and specific external resources for using the ERP. The reliability coefficient for the posttraining three-item scale was .79, and for the pretraining measure it was .77.
Training reactions. This is a variable that reflects an individual's reaction to the ERP training sessions in terms of perceived learning, training enjoyment, and training effectiveness. Items were developed based on a review of training evaluation literature and input from ERP training designers. Thus, this measure of training effectiveness taps both training utility and affective reaction to the training (Alliger, Tannenbaum, Bennett, Traver, & Shotland, 1997) . The reliability coefficient of the three-item scale was .87.
Extent of training.
This is measured by the number of 2-hour training sessions the individual took during the month-long training period. The measure is a count variable ranging from one session, the introductory session, to seven. The first three sessions related to looking up information in the database. The remaining four sessions involved training on how to make changes to the database information.
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Control variables. To control for pretraining perceptions and potential mono-method biases, we included pretraining measures of perceived ease of use, perceived usefulness, and user resources, all measured at a different time and place from the posttraining measures.
Analysis
We tested our hypotheses and the fit of the model in Figure 1 using structural equation modeling using AMOS 6.0 with a sample covariance matrix as input and a maximum likelihood solution. The effects of measurement error, which can introduce bias in the estimates of the structural coefficients, were modeled using a strategy suggested by Bollen (1989) . This involved constraining the error/unique variances for each construct to predetermined values corresponding to a priori determined levels of reliability reported in Table 1 . The utility of this approach was supported in a study by Netemeyer, Johnston, and Burton (1990) and showed that a latent variable analysis and the corrected single-indicator analysis yielded virtually identical parameter estimates in terms of direction, magnitude, and significance (Frone, Russell, & Cooper, 1992) . measurement errors were incorporated into the structural model. Also reported in Table 1 are t-test results of comparing pretraining and posttraining measures. Trainee's posttraining ease of use and employee resources were significantly greater than their pretraining measures. There was no significant difference in perceptions of usefulness pre-and posttraining, suggesting usefulness beliefs did not change over the training period.
Structural Model Fit
To assess model fit, a variety of indices of model fit were evaluated. In addition to chisquare statistics, following McDonald and Ho (2002), we included the Steiger-Lind root mean square error of approximation (RMSEA), the Bentler Comparative Fit Index (CFI), and the traditional Goodness-of-Fit Index (GFI). The overall chi-square test of a partially mediated model containing both direct and indirect paths was not statistically significant, χ 2 (19) = 23.5, p < .21, indicating a close fit between the hypothesized model and the sample data. The RMSEA was .05, and the p value for the test of close fit was .45. The CFI was .99, and the traditional GFI was .95. Overall, the indices point toward good model fit using accepted criteria (Kline, 2005; McDonald & Ho, 2002) . Inspection of the standardized covariance matrix residuals and modification indices revealed no significant points of ill-fit in the model. Figure 2 presents the standardized and unstandardized (in parentheses) path coefficients. The residual variances for the endogenous variables are presented in standardized form.
We also compared this partially mediated model with two alternative models. To test mediation, in general, we compared the partially mediated model with a direct model in Marler et al. / Technology Training 733 which all the mediating relationships were constrained to equal zero and the relationships between training reactions and extent of training and intentions to practice were freely estimated. The fit indices for the direct model, shown in Figure 3 , indicated a significant chi-square, χ 2 (271) = 72.8, p < .001; an RMSEA equaling .13; a CFI of .90; and a GFI of .86. Taken together, these indices suggested poor fit. The results of a chi-square difference test comparing the partial mediation and direct models suggested they were significantly different, ∆χ 2 (9) = 49.5, p < .01, and therefore provided partial support for mediation. We then compared the partially mediated model to a fully mediated model where the direct paths between extent of training and training reactions, and intent to use were constrained to equal zero. The difference in chi-squares between the partially mediated model and the fully mediated model were not significantly different, ∆χ 2 (2) = 2.3, p > .10, indicating the partially mediated model did not provide a significantly superior fit over a fully mediated model. These results again provided partial support for the full mediation proposed in our model.
To test our specific hypotheses, we report in Figures 2 and 3 the standardized path coefficients and unstandardized path coefficients in parentheses of the partially mediated models and direct model, respectively. We also report the standardized direct, indirect, and total effects of training reactions and extent of training on the mediators and dependent variable in Table 2 .
Consistent with Hypotheses 1a and 1b, the direct model specified direct paths between extent of training and training reactions, and intention to use. The path coefficients were both significant and in the hypothesized direction, as shown in Figure 3 . The relationship between training reactions and intention to use was positive (standardized path coefficient = .42, p < .001), and so was the relationship between extent of training and intention to use (standardized path coefficient =.22, p < .05). As noted above, however, the overall fit indices for this direct model suggested poor fit with the data.
Training, Ease of Use, Usefulness, and Intention
Hypotheses 2a and 2b proposed that ease of use mediated the relationships between extent of training and training reactions, and intention to use. As indicated in Figure 2 , neither hypothesis was supported. The direct paths between extent of training and ease of use and between ease of use and intention to use were both not significant. In the case of training reactions, although the direct path coefficient to ease of use was significant (standardized path coefficient = .46, p < .001), the direct path between ease of use and intention to use was not significant.
Hypotheses 3a and 3b asserted that usefulness mediated the relationships between extent of training and training reactions, and intention to use new technology. Both hypotheses received no support. As illustrated in Figure 2 , the direct paths between extent of training and usefulness and between usefulness and intention to use were both not significant. In the case of training reactions, the direct path coefficient to usefulness was significant (standardized path coefficient = .32, p < .001); however, the direct path between usefulness and intention to use was not significant.
In sum, training reactions' relationship with intention to use was not mediated by either ease of use or usefulness because the path coefficients between the mediators and the dependent variable, intention to use, were not significant. However, as shown in Figure 2 , the direct paths between training reactions and intention to use, and between extent of training and intention to use, are also not significant, which leads to the discussion of the third mediating variable, employee resources.
Employee Resources
Hypotheses 4a and 4b stated that perceived employee resources would mediate the relationship between extent of training and training reactions, and intention to use. As reported in Figure 2 , both these hypotheses were supported. The path between extent of technology training and employee resources was significant (standardized coefficient = .30, p < .01), and the path between training reactions and perceived employee resources was also significant (standardized coefficient = .23, p < .05). Finally, the path between employee resources and intention to use (standardized coefficient = .51, p < .01) was also significant. As shown in Table 2 , the indirect paths between extent of training and intention to use through employee resources and for training reactions and intention to use through employee resources both were significant. Table 2 also reports the standardized total effect of training reactions and extent of training on intentions to use, which was .31 and .17, respectively. A one-standarddeviation increase in training reactions predicted an estimated .23 standard deviation 736 Journal of Management / October 2006 increase in perceptions of employee resources, and a one-standard-deviation increase in extent of training predicted a .30 standard deviation increase in perceived employee resources. Finally, a one-standard-deviation increase in perceived employee resources predicted a halfdeviation increase in intention to use, which multiplied across many employees could have a noticeable effect on intentions, and thus ultimately, on behavior.
Discussion
As more organizations seek to upgrade administrative software to take advantage of continuing technological innovations, effective technology implementations are increasingly important. In this study, we developed a model of how training is related to intention to practice using software before implementation and mandated use. Earlier qualitative research suggested such prepreparation contributes to the success of complex organization-wide software implementations (Klein et al., 1990) .
We proposed that the relationship between training and intention to use after formal technology training would depend on the extent to which training sessions influenced employees' beliefs about the ease of use of the software, beliefs about the usefulness of the software in performing their jobs, and beliefs about employee resources available to support use of the software. Using data collected in a field study and structural equation modeling, we found partial support for our proposed model. In particular, our results supported an extended technology acceptance model over a basic technology acceptance model. The extended technology acceptance model provided more information than the basic model about how training was related to intentions to use new software in a mandated use context.
In examining the relationships between constructs, we found that the extent and quality of technology training was directly and positively related to intentions to practice using the new technology. When we applied an extended technology acceptance model framework to better explicate this relationship, our data showed that perceived employee resources mediated these relationships and not perceptions about the new technology's ease of use or usefulness. The relationship between extent of training and intention to use technology after training was fully mediated by beliefs about employee resources. The quality of training reactions was also fully mediated by employee resources.
Contrary to the basic technology acceptance model , in which only ease of use and usefulness are expected to mediate training's relationship with intention to use, we found no empirical support for these mediating effects. Using two different training constructs, we found neither training reactions nor extent of training were even partially mediated by these beliefs. Prior empirical evidence has provided evidence of mediation for both these beliefs, although with conflicting results, and with differing measures of training (Agarwal & Prasad, 1999; Venkatesh et al., 2002) . These studies, however, were conducted in contexts in which adoption of the technology was completely volitional and with software that was quite basic compared to the complexity of ERP software.
In voluntary contexts, research shows that ease of use and usefulness are directly related to intentions to use new software and also appear to act as mediators of many external variables. Where use is mandated, however, these perceptions may not be as relevant. When Marler et al. / Technology Training 737 adoption is mandatory, employees have no choice but to use the new software in their work, whether or not the software is easy to learn or improves their job performance. In volitional contexts, it is easy to see how such beliefs about the nature of the new technology might influence decisions about whether to use a new technology. In contrast, in mandated use contexts, beliefs about environmental resources such as resources available to support employee use are of greater import.
Our study suggests that employee resources play an important role in intentions to use technology when the adoption is mandated and not voluntary. When software use is mandated, our research indicates that beliefs about employee resources are more influential than beliefs about ease of use and usefulness. Employee beliefs include such perceptions as whether there will be enough time to practice learning the software before mandatory use, whether a supervisor will support the learning process, and whether there is documentation and expert help. In a mandated context, employee beliefs appear to mediate the relationship between training and intentions to practice and not perceptions of ease of use and usefulness.
Our findings are consistent with the training transfer research, which indicates that unless the employees' work environment reinforces or supports what was learned in the training session, training transfer does not occur (Baldwin & Ford, 1988; Tesluk et al., 1995; Tracey et al., 1995; Tracey & Tews, 2005) . Our findings are also consistent with a broader conceptualization of ease of use recently proposed in integrated models of technology acceptance (e.g., Marler & Dulebohn, 2005; Venkatesh et al., 2003) that include the concept of perceived behavioral control drawn from the theory of planned behavior (Azjen, 1991; Armitage & Conner, 2001; Mathieson et al., 2001 ). These extended technology acceptance models include perceptions of the external environment over which managers have more control. Our results demonstrate that in training employees how to use new software in mandated information technology implementations, communicating information about employee resources is important.
Implications for Practice
Our results have important implications for practitioners, especially those charged with implementing significant mandatory organization-wide information technologies. Our results provide insight into how training is related to implementation success. Training is not just about acquiring skills. Beyond teaching employees how to use the system to perform their jobs, training is an avenue for managing employees' perceptions about resources available to practice and master use of the new system. Perceived employee resources is related to employees' willingness to use a new system prior to implementation, which in complex situations is an important antecedent of training transfer (Yelon & Ford, 1999) .
In our study's context, one of the organization's key training objectives was to encourage employees to use the new system in a simulated environment for several weeks prior to actual implementation of the new system. Increasing employees' mastery before the system implementation increases the probability of implementation success and subsequent productivity. Future research is needed to further bolster and expand our initial results and to better understand the role training can play in change management and in complex training transfer processes. 
Study Limitations and Directions for Future Research
Our study does have limitations that should be considered in interpreting our results. First, the data are self-reported and subject to mono-method bias. To reduce these measurement problems, a combination of procedural and statistical remedies was deployed (Podsakoff et al., 2003) . Besides using constructs that have been found to be conceptually and statistically distinct in prior research literature (e.g., Venkatesh et al., 2003) , from a procedural perspective, we separated the predictor and criterion variables psychologically, proximally, and through varying scales. Respondent anonymity was also guaranteed to reduce problems with social desirability and lack of honesty. The purpose of the survey was introduced in a very general manner (e.g., use of technology in your job and perceptions of the new software); therefore, respondents were not psychologically primed to connect our predictors (training reactions and extent of training) with the criterion, intention to use the new software. Within the survey instrument, the items measuring the predictor and criterion were separated by several pages. The scale used to measure one predictor, extent of training, was quite different from the Likert-type scale used to measure intention to use. Survey data were also collected at two points in time to attenuate the effect of percept-percept biases. Thus, procedurally, we reduced potential biases related to consistency motif and social desirability that could affect retrieval and response reporting when self-reported data are collected from one instrument (Podsakoff et al., 2003) .
To ensure the effect of measurement context was also not a concern because the criterion and predictor were measured using the same survey, we used one of the recommended statistical remedies, the single common-method factor, approach in analyzing our data in our structural equation model (Podsakoff et al., 2003) . This involved including a common factor latent variable in our structural model. We compared model fit and path coefficients with and without this common latent variable factor and found no significant differences.
Finally, in our sample, extent of training's correlation with intention to use was .29, and training reactions' correlation with intention to use was .25. These correlations were in the range where differences between true correlation and observed correlations reported in Podsakoff et al. (2003) were the least problematic (e.g., when the true correlation was .30, the observed correlations assuming various levels of method biases tended to approximate the true correlation or be slightly deflated). Therefore, given the level of observed correlations in our data, there should be less concern about the possibility of serious inflation. In fact, the opposite, deflation caused by systematic error variances, is more likely to be true.
Intention to use was measured as posttraining self-reports that captured intention to use software prior to implementing the actual software. We created our measure on the basis of behavioral intention measures empirically validated in technology acceptance model research. In a technology implementation field study, although an independent measure of software use would be ideal, frequently it is not feasible. In our study, for example, because of the complexity of the ERP implementation, the organization was not willing to develop an independent computer-generated measure of software use, which would require additional software programming. Furthermore, "independent" supervisory evaluations of whether practicing of software took place would not be reliable because in Web-based environments, practice could occur at home and outside of business hours.
Finally, we were constrained by the tight timing between the completion of training and implementation of the new software system, which were only 6 weeks apart. Hence, we had to rely on a self-reported measure of intention to use reported immediately after training was completed. Future research, however, can improve on this measure with further validation.
Our research provides new insights and evidence on how organization-wide technology training during a new system implementation can contribute to effective use of the system after implementation. This research contributes to the need to understand what factors predict implementation effectiveness of employees who play a crucial role in technology productivity improvements following implementation (Dulebohn, 2003) . In particular, we show that training is an important organizational intervention that affects not only procedural knowledge but can play a role in change management by influencing employees' beliefs and intentions to use the new system efficiently. The latter is important because organizations that invest in sophisticated new technologies have a vested interest in assuring that employees maintain, if not increase, their productivity using a new software system following migration to the new technology. A better understanding of what factors contribute to effective organization-wide technology training and use can be critical to realizing expected returns on large investments in upgrading information technology.
